As a Mongolian native medicine and Ewenki folk medicinal plant, Gentianella acuta has been widely used for the treatment of diarrhea, hepatitis, arrhythmia, and coronary heart disease. In the course of investigating efficacy compounds to treat diarrhea using a mouse isolated intestine tissue model, we found 70% EtOH extract of G. acuta whole plants had an inhibitory effect on intestine contraction tension. Here, nineteen constituents, including five new compounds, named as gentiiridosides A (1), B (2), gentilignanoside A (3), (1R)-2,2,3-trimethyl-4-hydroxymethylcyclopent-3-ene-1-methyl-O-β-D-glucopyranoside (4), and (3Z)-3-hexene-1,5-diol 1-O-α-L-arabinopyranosyl(1→6)-β-D-glucopyranoside (5) were obtained from it. The structures of them were elucidated by chemical and spectroscopic methods. Furthermore, the inhibitory effects on motility of mouse isolated intestine tissue of the above mentioned compounds and other thirteen iridoid-and secoiridoid-type monoterpenes (7-10, 13-16, 18, 19, 21, 22, and 25) previously obtained in the plant were analyzed. As results, new compound 5, some secoiridoid-type monoterpenes 7, 10, 12-14, 16, and 17, as well as 7-O-9 -type lignans 31 and 32 displayed significant inhibitory effect on contraction tension at 40 µM.
Introduction
Gentianella acuta (Michx.) Hulten belongs to the family Gentianaceae, distributed mainly in the north of China, Mongolia plateau, Siberia, and Far East areas of Russia [1] . As a Mongolian native medicine and Ewenki folk medicinal plant, G. acuta has been widely used for the treatment of diarrhea, hepatitis, arrhythmia, coronary heart disease, jaundice, fever, and headache [1] [2] [3] . In the course of investigating efficacy compounds to treat diarrhea using a mouse isolated intestine tissue model, we found that a 70% EtOH extract of G. acuta whole plants had an inhibitory effect on intestine contraction tension. Moreover, eighteen xanthones had been obtained and their inhibitory effects on the model were assayed. As results, some xanthones were found to have a significant reducing effect on intestine contraction tension [4] . Additionally, for xanthones, monoterpenes, and lignans were elucidated to be main constituents in the plant in our continuing study, among them, the spectroscopy data of thirteen iridoid-and secoiridoid-type monoterpenes had been reported [5, 6] by us. Here, inhibitory effect on motility of mouse isolated intestine tissue, too? In this paper, we describe the isolation and structure elucidation of them, along with evaluations of their inhibitory effects on intestine contraction tension. inhibitory effect on motility of mouse isolated intestine tissue, too? In this paper, we describe the isolation and structure elucidation of them, along with evaluations of their inhibitory effects on intestine contraction tension. 
Results and Discussion
During the course of our continuous studies on bioactive constituents from a 95% EtOH eluate of D101 CC and CHCl 3 layer [4] [5] [6] , obtained from the whole plants of G. acuta, nineteen constituents, including five new compounds, named as gentiiridosides A (2), B (2), gentilignanoside A (3), (1R)-2,2,3-trimethyl-4-hydroxymethylcyclopent-3-ene-1-methyl-O-β-D-glucopyranoside (4), and (Figure 1) , together with fourteen known ones, 2,3-dihydroxy-1-(4-hydroxy-3-methoxyphenyl)-propan-1-one (6) [7] (E)-aldosecologanin (11) [8] , 5α-carboxystrictosidine (12) [9] , trifloroside (17) [10] , gentiopicroside (20) [11] , loganin (23) [12] , 8-epiloganin (24) [13] , swertiaside (26) [14] , (7R,8S)-erythro-4,7,9,9 -tetrahydroxy-3,3 -dimethoxy-8-O-4 -neolignan (27) [15, 16] , (7S,8R)-dehydrodiconiferyl alcohol (28) [17] [18] [19] , plucheoside D 3 (29) [17, 18, 20] , (7S,8R)-9 -methoxy-dehydrodiconiferyl alcohol 4-O-β-D-glucopyranoside (30) [17, 18, 21] , (-)-berchemol (31) [22, 23] , and berchemol-4 -O-β-D-glucoside (32) [22, 24] (Figure 2) , were further obtained. Among the known isolates, 6, 11, 12, 17, 23, and 27-32 were isolated from the genus firstly. This paper will elucidate the isolation and structure of the new compounds. Meanwhile, the effects of the abovementioned compounds and previously-isolated thirteen iridoid-and secoiridoid-type monoterpenes, secologanol (7) [5] , secologanin [6] (8), secologanoside (9) [5] , secoxyloganin (10) [5] , sweroside (13) [6] , swertiapunimarin (14) [5] , deacetylcentapicrin (15) [6] , decentapicrin A (16) [6] , swertiamarin (18) [5] , eustomoside (19) [5], 6 -O-β-D-glucopyranosyl gentiopicroside (21) [5] , loganic acid (22) [6], 7-ketologanin (25) [6] (Figure 2 ) on the motility of mouse isolated intestine tissue were determined. 88 (H-6 ) to δ C 166.8 (C-7 ) were observed. Therefore, the planar structure of 1 was constructed. The relative configuration of 1 was determined by a nuclear Overhauser effect spectroscopy (NOESY) experiment, and NOE correlations were observed between H-1 and H-8; H-5 and H-7; H 3 -10 and H-7, H-9. The 1 H and 13 C-NMR sepctra of 1 were found very similar to those of swertiaside (26) [14] , except that a 2-(3-hydroxybenzoyl)-β-D-glucopyranosyl appeared at the 3 -position in 1. Consequently, the structure of gentiiridoside A (1) was determined. − , and revealed the molecular formula C28H40O18 (calcd for C28H39O18, 679.1033) for it. Acid hydrolysis of 2 with 1 M HCl afforded D-glucose, whose absolute configuration was determined by HPLC analysis [4] . The 1 H and 13 C-NMR (Table 2) were observed in the HMBC spectrum. Then, the structure of gentiiridoside B (2) was clarified. 13 C-NMR spectra (Table 3 ) and kinds of 2D NMR spectra C-7) ; δH 3.84 (3,5-OCH3) to δC 148.9 (C-3,5); δH 3.86 (3′-OCH3) to δC 150.9 (C-3′); δH 4.88 (H-1′′) to δC 146.5 (C-4′). Furthermore, the relative configuration of 3 was determined by the NOE correlations between δH 4.84 (H-7) and δH 3.64, 3.80 (H2-9); δH 3.64, 3.80 (H2-9) and δH 2.54, 3.13 (H2-7′) observed in its NOESY spectrum. Finally, 3 showed negative Cotton effect at 278 and 232 nm, which indicated the absolute configuration of it was 7R,8S,8′S [22] . [4] . The 1 H, 13 C-NMR (Table 4) [4] . The 1 H, 13 C-NMR spectra (Table 5) Furthermore, inhibitory effects of all fractions obtained from 70% EtOH extract of G. acuta and the abovementioned isolates on motility of mouse isolated intestine tissue were determined by using the same method as reported previously [4, 28] . As results, all of the test samples showed no significant changing on isolated intestinal tissue contraction frequency, while 70% EtOH extract of G. acut, 95% EtOH eluate from D101 macroporous resin CC, CHCl3 layer, as well as compounds 5, 7, 10, 12-14, 16, 17, 31, and 32 displayed significant inhibitory effects on contraction tension (Table 6) .
From the whole plants of G. acuta, two types of monoterpenes, iridoid-(1, 22-26) and secoiridoid-type (7-21) monoterpenes were obtained. Structure-activity relationship analysis revealed that iridoid-type monoterpenes showed no significant effect on contraction tension. However, secoiridoid-type monoterpenes, such as 7, 10, 12-14, 16, 17 had strong inhibitory effect. Furthermore, when an olefin functional existed between the 5-and 6-positions (2, 20, 21), or H-5 was substituted by hydroxyl (18, 19) , the bioactivity disappeared.
Meanwhile, comparing the inhibitory effect on contraction tension of 8-O-4′-(27), 7-O-4′-(28-30) with those of 7-O-9′-type (31, 32) lignan, we found that 7-O-9′-type (31, 32) lignan displayed strong inhibitory bioactivity on contraction tension. Our previous [4] [5] [6] and present research results suggested that the chemical constituents in G. acuta were xanthones, monoterpenes, lignans, and phenolic acids. Among them, xanthones and part of the monoterpenes were major bioactivity substances of G. acuta. These results suggested that G. acuta and its constituents have potential value in discovering new medicines for abnormal intestinal motility.
